4.13

Logarithmic Functions and Solving

The inverse of an exponential function f(x) = b* with base b is the logarithmic function with base
b, f*(x) = logp, X.

The domain of the logarithm function is x > 0.

Domain of a logarithm function = range of the exponential function = (0,0) and the range of a
logarithm function = domain of exponential function (-c0 ,0).

Changing Between Logarithmic and Exponential Form

lfx>0and0<b#1,then y=log,(x) (read as “yis the logarithm to the base b of x”)

if and only if b’=x.

Evaluating Logarithms

Examples:

1
b) log,/3= % because 32 =+/3

c) logs 2% =—2, because5? = 5_12 =2



d) log,1=0, because4° =1

e) log,7=1, because 7t =7

Basic Properties of Logarithms

ForO<b # 1, x>0, and any real numbery,
e log, 1=0because b’ =1.
e log, b=1because b =b.
e log, b’ =y because b’ = b’.

|
b%%* = x because log, x = log,, x.

Evaluating Logarithmic and Exponential Expressions

Examples:

a) log,8=log,2°=3

[EEY

b) log,+3=1log,3 :%

c) 6% =11

Basic Properties of Common Logarithms

Let x and y be real numbers with x > 0.
log 1=0 because 10°=1

log10=1 because 10' = 10

108 =x  because log x = log x

log 10Y =y because 10Y= 10"



Evaluating Logarithmic & Exponential Expressions—Base 10

Examples:

a) log100=1log,,100=2, because10? =100

1
b) Iog§/1_0=Ioglo5:%
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c) log 1000—Iog lOg—loglo =-3

d) 10°9° =6

Evaluating Common Logarithms with a Calculator

Examples:
a) log34.5=1.537..., because 10"~ =345
b) log0.43=-0.366..., because 107936 =0.43

) log (—=3) is undefined because there is no real number y such that 10 =—3.

Solving Simple Logarithmic Equations

Examples: Solve each equation by changing it to exponential form.

a) logx=3
Change to exponential form, x=10°=1000

b) log, x=5
Change to exponential form, x =2°=32



Basic Properties of Natural Logarithms

Let x and y be real numbers with x>0
In1=0because e’=1.
Ine=1 becausee’ =e.

e "= x because Inx = In x.

Ine'=y becausee’=¢e' .

Evaluating Logarithmic & Exponential Expressions Base — e

Examples:

1
a) InJe= Ioge%:%, because e? = /e

b) Ine>=log,e°=5

c) et =4

Evaluating Natural Logarithms with a Calculator

Examples:

a) In23.5=3.157... , because e3>’ =235

b) In0.48=-0.733... , because e %" =0.48

C) In(-5) is undefined because there is no real number y such that ¥ =—b5.



